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CONTROL METHOD, SYSTEM AND 
FUNCTION ENTITY FOR REPORTING 

BEARER EVENT OF SIGNALING IP FLOW 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of US. patent applica 
tion Ser. No. 12/052,487 entitled “Control Method, System 
and Function Entity for Reporting Bearer Event of Signaling 
IP FloW” and ?led on Mar. 20, 2008, Which is a continuation 
of international patent application No. PCT/CN2008/ 
070344, entitled “Control Method, System and Function 
Entity for Reporting Bearer Event of Signaling IP FloW” and 
?led on Feb. 22, 2008, Which claims the bene?ts to Chinese 
patent application No. 2007100871996, entitled “Control 
method and function entity for reporting bearer event of sig 
naling IP How” and ?led on Mar. 23, 2007, Chinese patent 
application No. 2007101004955, entitled “Control method 
and function entity for reporting bearer event of signaling IP 
How” and ?led on Apr. 17, 2007, the entire contents of Which 
are incorporated herein by reference in their entireties. 

FIELD OF THE INVENTION 

The present invention relates to communication technolo 
gies and in particular to a control method, system and a 
function entity for reporting a bearer event of a signaling 
Internet Protocol (IP) ?oW. 

BACKGROUND OF THE INVENTION 

An IP Multimedia Subsystem (IMS) policy control mecha 
nism (i.e. a Service Based Local Policy (SBLP)) and a FloW 
Based Charging (FBC) technology are speci?ed in Third 
Generation Partnership Project (3GPP) R6 protocol stan 
dards. HoWever, the policy control involves numerous func 
tions similarto those of the FloW Based Charging With respect 
to particular procedures, and the separation of the policy 
control and the FloW Based Charging necessarily results in 
the increased complexity of netWork con?guration and the 
increased cost, furthermore, the control ef?ciency is reduced, 
thus in?uencing user experience. The standard of the 3GPP 
Release 7 converges the policy control and the FloW Based 
Charging and proposes a Policy Control and Charging (PCC) 
architecture, as illustrated in the broken line block of FIG. 1, 
the architecture includes an Online Charging System (OCS) 
Which further includes a CustomiZedApplications for Mobile 
Network Enhanced Logic Service Control Point (CAMEL 
SCP) and a Service Data FloW Based Credit Control. 
An Application Function (AF) is an application function 

entity such as a Proxy Call Session Control Function 
(P-CSCF) in the IMS, and is adapted to provide a Policy 
Control and Charging Rules Function (PCRF) With dynamic 
session information for policy establishment and charging 
control. The PCRF is adapted to, in accordance With applica 
tion layer service information, bearer layer information, local 
operator con?guration and a user subscription pro?le, pro 
vide a Policy and Charging Enforcement Function (PCEF) 
With QoS authoriZation and charging rules and make a deci 
sion of a gating function on user plane data (for example, 
disabling of gating, and discarding of an IP packet). The 
PCEF is typically arranged in a GateWay (GW) such as a 
GateWay GPRS Support Node (GGSN) in the General Packet 
Radio Service (GPRS), and is adapted to, in accordance With 
the policy rules sent from the PCRF, perform QoS processing, 
detect a service data How and perform such a function as 
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2 
online/of?ine charging. A Subscription Pro?le Repository 
(SPR) is a logical entity adapted to store and provide the user 
subscription pro?le required for policy establishment and 
charging control for the PCRF. 

With the PCC architecture, an operator may perform a 
control on QoS, charging, etc., of a data How at the bearer 
layer, thereby enabling details of a transport netWork to be 
hidden from the upper service layer, in other Words, the ser 
vice layer is above a bearer control layer, and the bearer 
control layer hides the details of the bearer layer from the 
service layer; and perceiving the usage of resources at the 
loWer transport netWork. The PCRF, on one hand, may estab 
lish a policy in accordance With session negotiation informa 
tion indicated by the service layer to control the usage of 
netWork resources at the bearer layer, and on the other hand, 
notify the service layer through a reporting mechanism of a 
change on the usage of the underlying bearer, such as a 
resource loss and a gateWay failure, so that the service layer 
may make an appropriate modi?cation and provide a corre 
sponding policy. 
The folloWing tWo terms are explained for the purpose of 

facilitating an understanding of the invention. 
FloW identi?er information: The How identi?er informa 

tion is expressed as a 2-tuple <a media component number 
(for example, a Media Component Number AVP), an IP ?oW 
number (for example, a FloW Number VAP)>. The media 
component number identi?es a media type, such as an audio 
How and a video How. A media component may include one or 
more IP ?oWs. The How identi?er information is derived from 
the Session Description Protocol (SDP) information obtained 
after session negotiation and uniquely identi?es a media IP 
How. 
A 5-tuple (for example, a How Description AVP) consists 

of <a source address, a source port number, a destination 
address, a destination port number, and a protocol>. The 
source address and the source port number identify an IP 
address and a port number of an initiator of a session. The 
destination address and the destination port number identify 
an IP address and a port number of a receiver of the session. 
The protocol identi?es a protocol used for transport of a 
media IP How. The 5-tuple identi?es uniquely a media IP How 
and is adapted for associating the media IP ?oW With a spe 
ci?c bearer during the session (Which is implemented by 
binding the 5-tuple With a Tra?ic FloW Template (TFT) iden 
tifying uniquely the bearer). The 5-tuple is derived in accor 
dance With the SDP for session negotiation. 

In the speci?cation of the PCC architecture, the AF sub 
scribes to the usage of a media bearer, thus alloWing a media 
bearer event to be reported. Upon detection of a bearer event, 
the PCEF reports the bearer event to the PCRF and requests a 
neW policy. The PCRF noti?es the AF of the change of the 
bearer corresponding to an IP ?oW through event reporting 
before establishing the neW policy. The AF sends to the PCRF 
the adjusted session information, based on Which the PCRF 
establishes neW PCC rules. A speci?c implementation of 
subscribing to a media bearer event and reporting the media 
bearer event is illustrated in FIG. 2. 

Steps $201-$206 illustrate a procedure of subscribing to a 
bearer event report and are described as folloWs. 

Step S201. The AF sends application layer service infor 
mation to the PCRF, to subscribe to a bearer event report. 
Session parameters such as a parameter of media component 
number (i.e. a Media Component Number AVP), a parameter 
of How number (i.e. a FloW Number AVP), a parameter of 
5-tuple (i.e. a FloW Description AVP) and a parameter of 
speci?c action (i.e. A Speci?c Action AVP) indicating a spe 
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ci?c bearer event (such as a bearer loss and a bearer release) 
to be subscribed to, are carried in an Authorize-Authenticate 

Request (AAR). 
Steps S202-S203. The PCRF stores the received session 

parameters and returns an Authorize-Authenticate-AnsWer 

(AAA) response. 
Step S204. The PCRF establishes and stores PCC rules in 

accordance With service layer information, bearer layer infor 
mation (provided to the PCRF by the PCEF upon a PDP 
context establishment request), a subscription pro?le and a 
local policy of an operator. 

Steps S205-206. The PCRF sends PCC rules to the PCEF 
through a parameter of Charging Rule Install in a Re-Auth 
Request (RAR) message, With the PPC rules being carried in 
the parameter of Charging Rule Install. Further, the RAR 
message includes PCC rule names generated for the PCC 
rules. 

If not requested previously the PCEF to detect a bearer 
event, the PCRF carries a parameter of Event Trigger for 
indicating a speci?c bearer event to be detected, such as a 
bearer loss and a bearer release. 

Steps S207-S211 illustrate a procedure of reporting a 
bearer event and are described as folloWs. 

Step S207. A bearer event is detected by the PCEF. 
Steps S208-S209. The PCEF reports the PCC rule names 

associated With the bearer to the PCRF, through a parameter 
of Charging Rule Report carrying the PCC rule names in a 
Credit-Control-Request (CCR) message. During the report 
ing, the parameter of Event Trigger indicating the bearer 
event is also carried. Upon receiving the message, the PCRF 
returns a Credit-Control-AnsWer (CCA) message to the 
PCEF. 

Steps S210-S211. The PCRF reports to the AF an identi?er 
of the in?uenced media IP ?oW along With the bearer event in 
accordance With the PCC rule names reported by the PCEF. 
The RAR message carries a parameter of FloWs Which indi 
cates identi?er of the media IP ?oW associated With the bearer 
event, and the parameter of FloWs includes a media compo 
nent number and a How number. The RAR message further 
carries a parameter of speci?c action indicating the speci?c 
bearer event. Upon receiving the message, the AF returns an 
RAA message to the PCRF. 

With the mechanism of reporting a bearer event, the bearer 
layer may notify timely the service layer of the bearer event to 
request a neW policy, When a bearer change such as a bearer 
resource loss and a gateWay failure occurs. The service layer 
perceives the bearer change With the reporting mechanism, 
and responds to the bearer change, for example, the service 
layer may request a session modi?cation, a session termina 
tion and the like. 

Similar to a media IP How, a signaling IP ?oW during a 
session also utiliZes a bearer, and the service layer needs to 
knoW timely conditions of the underlying bearer related to the 
signaling. When the bearer related to the signaling is changed, 
the bearer needs to report a bearer event to the service layer, 
so that the service layer may make a corresponding modi? 
cation timely. An existing method for reporting a status of a 
signaling path is as folloWs. 
A signaling tag is carried in a Packet Data Protocol (PDP) 

activation request by a User Equipment (U E). The PCRF 
perceives that a PDP context to be established is used to bear 
IP signaling, and establishes and sends PCC rules to the 
PCEF, thereby establishing the PDP context With the signal 
ing tag. Upon subscribing to a signaling path status report, the 
AF carries a signaling IP ?oW tag to notify the PCRF about the 
subscription to a signaling event. Upon detection of a change 
on the bearer With the signaling tag, the PCEF reports to the 
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4 
PCRF the PCC rule names associated With the bearer, and the 
PCRF perceives a change of the PDP context bearing the 
signaling in accordance With the PCC rule names, so that the 
signaling path status is reported to the AS. 
A speci?c implementation of reporting a signaling path 

status is illustrated in FIG. 3. 
The steps S301-S307 illustrate a procedure of establishing 

a PDP context With a signaling tag and are described particu 
larly as folloWs. 

Step S301. The PCEF receives from a UE a PDP context 
activation request carrying a signaling tag. 

Step S302. The PCEF sends a PDP context establishment 
request to the PCRF. The CCR message carries bearer layer 
information such as a parameter of Bearer Usage, Which 
indicates that establishment of a PDP context With the signal 
ing tag is requested. Optionally, the PCRF returns a CCA 
message to the PCEF (not shoWn). 

Step S303. The PCRF stores the received bearer layer 
information, and perceives that the PDP context to be estab 
lished as requested is used to bear IMS signaling in accor 
dance With the parameter of Bearer Usage. 

Step S304. The PCRF generates PCC rules and the corre 
sponding PCC rule names in accordance With the bearer layer 
information, a subscription pro?le and an operator policy. 

Steps S305-S307. The PCRF sends the PCC rules and the 
corresponding PCC rule names to the PCEF, and the PCEF 
installs the PCC rules and returns a response to the PDP 
context activation request to the UE, so that the PDP context 
With the signaling tag is established. 
The steps S308-S312 illustrate a procedure of subscribing 

to a signaling path status report and are described particularly 
as follows. 

S308-S310. When a session message arrives at an AP, the 
AF initiates a subscription to a signaling path status report. 
Parameters of FloW Usage (set as AF signaling, Which indi 
cates a subscription related to a signaling event) and speci?c 
action (indicating a speci?c subscribed event, such as a bearer 
loss and a bearer release) are carried inAnAAR message. The 
PCRF perceives that this subscription is a subscription related 
to a signaling patch status in accordance With the value of the 
parameter of FloW usage. 

S311-S312. The PCRF sends the PCC rules to the PCEF. A 
parameter of Charging Rule Install indicating the PCC rules is 
carried in an RAR message. If detection of the bearer event by 
the PCEF is not subscribed to, the PCRF initiates subscrip 
tion, With a parameter of Event Trigger indicating a speci?c 
bearer event being carried. The parameter of Event Trigger is 
generated in accordance With the parameter of speci?c action. 
The steps S313-S318 illustrate a procedure of reporting a 

signaling path status and are described particularly as fol 
loWs. 

Step S313. A bearer event is detected by the PCEF. 
Steps S314-S315. The PCEF reports the PCC rules asso 

ciated With the bearer to the PCRF. 
Steps S316-S318. The PCRF determines a change of a PDP 

channel bearing IMS signaling in accordance With the PCC 
rule names and reports the signaling patch status. 
The implementation of the existing mechanism for report 

ing a signaling path status is dependent on the parameter of 
FloW Usage. Upon initiating a subscription to a signaling path 
status, the service layer uses the parameter of FloW Usage as 
anAF signaling identi?er to notify the PCRF of the signaling 
related subscription. As de?ned currently, hoWever, the 
parameter of FloW Usage exists as a sub-parameter of a 
parameter of Media Sub-Component, and the parameter of 
FloW Usage has to be used along With the parameters of 
Media Component Description and Media Sub-Component. 
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For a signaling IP ?ow, no value of the parameter of Media 
Component Description or the parameter of Media Sub -Com 
ponent is de?ned in the existing standard. As a result, no 
signaling information is allowed to be reported, and conse 
quently, no mechanism for reporting a signaling path status 
can be implemented. 

SUMMARY OF THE INVENTION 

Embodiments of the invention provide a control method, a 
system and a function entity for reporting a bearer event of a 
signaling IP ?ow, to implement reporting of a signaling path 
status of a signaling IP ?ow. 

To implement the solutions above, a method for reporting 
a bearer event of a signaling IP ?ow is provided according to 
an embodiment of the invention, and the method includes: 

sending, by an Application Function, a request for sub 
scribing to a bearer event of a signaling IP ?ow to a Policy 
Control and Charging Rules Function, where the request car 
ries ?ow identi?er information such as a 5-tuple and/or other 
?ow identi?er information of the signaling IP ?ow; and 

receiving, by the Application Function, a bearer event 
report of the signaling IP ?ow from the Policy Control and 
Charging Rules Function, where the bearer event report car 
ries the ?ow identi?er information such as the 5-tuple and/or 
other ?ow identi?er information of the signaling IP ?ow. 

AnApplication Function is provided according to another 
embodiment of the invention, and the Application Function 
includes: 

a ?rst subscription request sending unit adapted to send a 
request for subscribing to a bearer event of a signaling IP ?ow 
to a Policy Control and Charging Rules Function, where the 
subscription request carries ?ow identi?er information such 
as a 5-tuple and/or other ?ow identi?er information of the 
signaling IP ?ow; and 

a ?rst bearer event report receiving unit adapted to receive 
a bearer event report of the signaling IP ?ow from the Policy 
Control and Charging Rules Function, where the bearer event 
report carries the ?ow identi?er information such as the 
5-tuple and/or the other ?ow identi?er information of the 
signaling IP ?ow. 
An Policy Control and Charging Rules Function is pro 

vided according to another embodiment of the invention, 
which includes: 

a ?rst subscription request receiving unit adapted to receive 
a request for subscribing to a bearer event of a signaling IP 
?ow from an Application Function, where the subscription 
request carries a ?ow identi?er information such as 5-tuple 
and/or other ?ow identi?er information of the signaling IP 
?ow; and 

a ?rst bearer report processing unit adapted to generate and 
send a bearer event report carrying information including 
Policy Control and Charging rules names associated with the 
bearer event corresponding to the ?ow identi?er information 
such as the 5-tuple and/ or the other ?ow identi?er information 
of the signaling IP ?ow. 
A system for reporting a bearer event of a signaling IP ?ow 

is provided according to another embodiment of the inven 
tion, and the system includes an Application Function and a 
Policy Control and Charging Rules Function: 

The Application Function includes: 
a ?rst subscription request sending unit adapted to send a 

request for subscribing to a bearer event of a signaling IP ?ow 
to a Policy Control and Charging Rules Function, where the 
subscription request carries ?ow identi?er information such 
as a 5-tuple and/or other ?ow identi?er information of the 
signaling IP ?ow; and 
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6 
a ?rst bearer event report receiving unit adapted to receive 

a bearer event report of the signaling IP ?ow sent by the Policy 
Control and Charging Rules Function, where the bearer event 
report carries the ?ow identi?er information such as the 
5-tuple and/or the other ?ow identi?er information of the 
signaling IP ?ow. 
The Policy Control and Charging Rules Function includes: 
a ?rst subscription request receiving unit adapted to receive 

from the ?rst subscription request sending unit the request for 
subscribing to the bearer event of the signaling IP ?ow, where 
the subscription request carries ?ow identi?er information 
such as a 5-tuple and/ or the ?ow identi?er information of the 
signaling IP ?ow; and 

a ?rst bearer report processing unit adapted to generate and 
send the bearer event report carrying information including 
Policy Control and Charging rule names associated with the 
bearer event corresponding to the ?ow identi?er information 
such as the 5 -tuple and/ or the other ?ow identi?er information 
of the signaling IP ?ow. 

With the control method, system and function entity for 
reporting a bearer event of an IP ?ow provided according to 
the embodiments of the invention, ?ow identi?er information 
such as a 5-tuple is generated for a signaling IP ?ow and a 
media IP ?ow respectively, so that the mechanism for report 
ing a signaling path status is not limited by the parameter of 
Flow Usage, the PDP context with a signaling tag, etc., 
thereby reporting the signaling path status of a signaling IP 
?ow and unifying a mechanism for reporting a signaling path 
status and a mechanism for reporting a bearer event of a media 
IP ?ow, and further establishing corresponding PCC rules for 
signaling and the association between an signaling IP ?ow 
and a bearer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a con?guration of the PCC 
architecture in the prior art; 

FIG. 2 is a schematic ?owchart of a mechanism for sub 
scribing to and reporting a media bearer event in the prior art; 

FIG. 3 is a schematic ?owchart of a mechanism for report 
ing a signaling path status in the prior art; 

FIGS. 4 and 5 each are a schematic ?owchart of a control 
method for reporting a bearer event of a signaling IP ?ow 
according to an embodiment of the invention; 

FIGS. 6 and 7 each are a schematic diagram of a general 
con?guration of a control system for reporting a bearer event 
of a signaling IP ?ow according to an embodiment of the 
invention; 

FIGS. 8, 9 and 10 each are a schematic ?owchart of a 
method for reporting a signaling IP ?ow path status according 
to an embodiment of the invention; and 

FIGS. 11 and 12 each are a schematic diagram of a general 
con?guration of a PCRF according to an embodiment of the 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

With insight into the existing mechanism for reporting a 
media bearer event and the mechanism for reporting a signal 
ing path status in the Background of the Invention, it can be 
seen that an application scenario of the existing mechanism 
for reporting a signaling path status is limited in numerous 
aspects as follows. 
An implementation of the existing mechanism for report 

ing a signaling path status is dependent upon the parameter of 
Flow Usage. Upon initiating a subscription to a signaling path 
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status, the service layer uses the parameter of Flow Usage as 
anAF signaling identi?er to notify the PCRF of the signaling 
related subscription. As de?ned currently, however, the 
parameter of Flow Usage exists as a sub-parameter of a 
parameter of Media Sub-Component, and the parameter of 
Flow Usage has to be used along with the parameters of 
Media Component Description and Media Sub-Component. 
For a signaling IP ?ow, no value of the parameter of Media 
Component Description or the parameter of Media Sub -Com 
ponent is de?ned in the existing standard, as a result, no 
signaling information is allowed to be sent or reported, and 
consequently, no mechanism for reporting a signaling path 
status can be implemented. 
An implementation of the existing mechanism for report 

ing a signaling path status is also dependent upon establish 
ment of a PDP context with a signaling tag, and an application 
scenario in which a signaling-bearing PDP context without 
signaling tag is not supported. A signaling tag needs to be 
carried during establishment of the PDP context, so that the 
PCRF may perceive which PDP channel is used to bear sig 
naling. When the bearer is changed subsequently, the PCRF 
may determine that the signaling-bearing PDP context is 
changed in accordance with PCC rule names corresponding 
to the bearer, thereby implementing reporting of a signaling 
path. However, the establishment of a PDP context with a 
signaling tag relies on the support by UE capabilities and the 
operator. In other words, an application scenario where a PDP 
context which bears signaling is without signaling tag may be 
present among practical network applications. Consequently, 
no mechanism for reporting a signaling path status can be 
implemented in the application scenario where a PDP context 
is provided with no signaling tag. 
An implementation of the existing mechanism for report 

ing a signaling path status is also dependent upon associated 
PCC rules generated during establishment of a PDP context. 
If no associated PCC rule is generated during establishment 
of the PDP context which bears signaling, the address and 
port information of a signaling IP ?ow at the service layer can 
not be sent to the PCRF during a session in accordance with 
the existing mechanism, and consequently no signaling-re 
lated PCC rule can be established, as a result, the PCEF can 
not report any bearer event to the PCRF and no signaling path 
status reporting can be implemented. 

Furthermore, the existing mechanism for reporting a sig 
naling path status is independent of the mechanism for report 
ing a media bearer event, as a result, the entire mechanism for 
reporting a bearer event is complex. Furthermore, in the 
mechanism for reporting a signaling path status, no 5-tuple 
for signaling IP ?ow that is corresponding to a signaling IP 
?ow at the service layer is generated, consequently no asso 
ciation between the signaling IP ?ow and a bearer can be 
established. 

In view of the drawbacks present in the existing mecha 
nism for reporting a signaling path status, according to an 
embodiment of the invention, there is provided a control 
method for reporting a signaling path status of a signaling IP 
?ow, and the method combines a mechanism for reporting a 
signaling path status and a mechanism for reporting a media 
bearer status, so that a bearer reporting mechanism is simpli 
?ed, and an application of the mechanism for reporting a 
signaling path status is not limited by, for example, the param 
eter of Flow Usage, provision of a signaling tag for a PDP 
context and the necessity of generating associated PCC rules 
during establishment of a PDP context. 

In an embodiment of the invention, the control method for 
reporting a bearer event includes the following steps. 
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8 
l . For each IP ?ow for which a request for a subscription to 

a bearer event report is triggered, an AP generates ?ow iden 
ti?er information such as a 5-tuple, and generates ?ow iden 
ti?er information in accordance with the type of the IP ?ow. 
The IP ?ow may include a signaling IP ?ow and a media IP 
?ow, and both the ?ow identi?er information such as the 
5-tuple and/ or the other ?ow identi?er information may iden 
tify the IP ?ow and the type of the IP ?ow. 

2. The AP sends to a PCRF the request for subscribing to a 
bearer event of the IP ?ow. The subscription request carries 
the ?ow identi?er information (such as 5-tuple and the other 
?ow identi?er information). 

3. The PCRF establishes PCC rule information including 
PCC rules and PCC rule names that is associated with the 
bearer of the IP ?ow, stores the PCC rule names and the ?ow 
identi?er information correspondingly, and sends the PCC 
rule information to a PCEF. 

In some application scenarios, the associated PCC rule 
information is already established for the IP ?ow bearer and 
sent to the PCEF during negotiation of a PDP context or a 
session. In this case, there is already PPC rule information 
available for the IP ?ow, and the PCRF need not establish and 
send any PCC rule information associated with the IP ?ow 
bearer, but stores the generated PCC rule names and ?ow 
identi?er information. 

4. The PCEF installs the PCC rule, and upon detection of a 
bearer event, reports the PCC rule names and the detected 
bearer event to the PCRF. 

5. The PCRF obtains the ?ow identi?er information in 
accordance with the associated PCC rule names, and the 
obtained ?ow identi?er information is sent to the AF in a 
bearer event report. 

6. The AP determines the type of the received bearer event 
report in accordance with the information carried in the bearer 
event report, where the type of a bearer event report of the 
signaling IP ?ow is a signaling path status report and the type 
of a bearer event report of a media IP ?ow is a media bearer 
event report. 

In step 5, ?ow identi?er information such as a correspond 
ing 5-tuple may also be carried in the bearer event report and 
transmitted to the AF, and in step 6, the AF determines the 
type of the received bearer event report in accordance with the 
?ow identi?er information (such as the 5-tuple). 

In the embodiment of the invention, the mechanism for 
reporting a signaling path status and the mechanism for 
reporting a bearer event of a media IP ?ow is uni?ed, and 
signaling information is sent by the service layer, so that the 
mechanism for reporting a signaling path status is not limited 
by the parameter of Flow Usage, provision of a signaling tag 
for a PDP context and the like, thus establishing for signaling 
IP ?ow a PCC rule and the association between an signaling 
IP ?ow and a bearer. 

In an embodiment of the invention, the AF need not notify 
the PCRF that whether a signaling IP ?ow or a media IP ?ow 
is involved upon sending service information to the PCRF, 
thus hiding the ?ow type from being perceived by the PCRF. 
Upon detection of a subscribed bearer event, the PCEF 
reports PCC rule names related to the bearer to the PCRF, and 
the PCRF determines ?ow identi?er information in accor 
dance with the PCC rule names and reports the ?ow identi?er 
information and the bearer event to the AP. The AP deter 
mines the type of the bearer event report in accordance with a 
generation rule of the ?ow identi?er information, and 
responds appropriately. 

In a further embodiment of the invention, the mechanism 
for reporting a bearer event is independent of the type of an 
established PDP context. The AP at the service layer plane 
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generates ?oW identi?er information such as a 5-tuple for a 
signaling IP How and a media IP How in accordance With a 
uniform rule, and indicates the speci?c ?oW identi?er infor 
mation (such as a 5-tuple) When subscribing to a bearer event 
corresponding to a How from the PCRF. The PCRF estab 
lishes the association betWeen the bearer and the PCC rule in 
accordance With the How identi?er information (such as the 
above-referenced 5-tuple) and sends the association to the 
PCRF. When a bearer event occurs, the PCEF reports the PCC 
rule names associated With the bearer and the bearer event. 

In yet a further embodiment of the invention, ?oW identi?er 
information such as 5-tuple and/ or other How identi?er infor 
mation may be generated as folloWs: the How identi?er infor 
mation such as a 5-tuple and/ or other How identi?er informa 
tion of a media IP How is derived from the SDP for session 
negotiation. The How identi?er information (such as 5-tuple) 
of a signaling IP How is generated in accordance With infor 
mation in a SIP message, such as a source IP address, a 
destination IP address, a port number and a protocol adopted. 
With reference to a media component number of a media IP 
?oW, Which is started from 1 and used for identifying in an 
ascending order, a signaling IP How may be provided With a 
default media component number 0, for example, <0, l> is 
used to indicate a signaling IP ?oW. 

With reference to FIG. 4, a method for reporting a signaling 
path status according to an embodiment of the invention is 
shoWn. The control method according to the embodiment of 
the invention is independent of PDP context establishment. A 
subscription procedure and a reporting procedure are shoWn 
in FIG. 4, Where the steps S401-S409 illustrate a subscription 
procedure and are described as folloWs. 

Step S401. An AF initiates a subscription to a signaling 
path status upon receiving a trigger for the subscription, for 
example, When a registration message arrives at the AF and 
the AF is required to subscribe to a signaling path status, or 
during session negotiation. 

Step S402. For uni?cation of the mechanism for reporting 
a media bearer event and the mechanism for reporting a 
signaling path status, upon subscribing to a bearer event cor 
responding to a signaling IP ?oW, theAF generates a signaling 
IP ?oW such as a 5-tuple and/or other How identi?er informa 
tion for the signaling IP How, and How identi?er information 
(a media component number and a How number) and the 
signaling IP ?oW 5-tuple as Well as the speci?c subscribed 
bearer event indicated by the parameter of speci?c action are 
carried in the AAR. 

Steps S403-S404. The PCRF stores the received service 
layer information and returns an AAA to the AF. 

Step S405. The PCRF establishes and stores PCC rule 
information of the signaling IP How in accordance With the 
received service layer information (the signaling IP ?oW 
(such as 5-tuple), QoS information, etc.), bearer information 
(provided by the PCEF during PDP establishment), a sub 
scription pro?le and an operator policy, Where the PCC rule 
information includes PCC rules and the corresponding PCC 
rule names. Further, if the PCRF determines that there exist 
already PCC rules and PCC rule names available for the 
signaling IP How, the PCRF sends the PCC rules and the PCC 
rule names to the PCEF. 

Step S406. The PCRF sends to the PCEF an RAR message 
Which carries the PCC rule information in a parameter of 
Charging Rule Install. 

If the PCRF has subscribed previously to a bearer event 
reporting procedure from the PCEF, the PCRF need not ini 
tiate again any subscription from the PCEF; otherWise, the 
PCRF need initiate a subscription to a bearer event from the 
PCEF. As illustrated in FIG. 4, the subscription to a bearer 
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10 
event and the sending of the PCC rule information may be 
performed together through the same RAR message, and in 
the RAR message, the parameter of Event Trigger corre 
sponding to the parameter of speci?c action is carried for 
specifying the bearer event to Which the subscription from the 
PCEF is made. 

Steps S407-S408. The PCEF installs the PCC rule infor 
mation and returns an AAA to the PCRF. 

In the above subscription procedure, the AF subscribes to a 
bearer event report of the signaling IP ?oW With the use of the 
generated ?oW identi?er information such as 5 -tuple and How 
identi?er information of the signaling IP How, so that the 
service layer can initiate a subscription to a signaling path 
status independently of the parameter of FloW Usage. 

Further, the PCRF establishes and stores the PCC rule 
information in accordance With the received service layer 
information (How identi?er information such as the 5-tuple of 
the signaling IP How, the QoS information, etc.), the bearer 
information (provided by the PCEF during PDP establish 
ment), the subscription pro?le and the operator policy, 
thereby ensuring that a PDP context of each signaling IP How 
is associated With PCC rules. Practically, if the PCRF estab 
lished and stored previously the PCC rule information, the 
PCRF sends directly the established PCC rule information to 
the PCEF. Upon detection of the bearer event sub scribed to by 
the PCRF, the PCEF reports the PCC rule names associated 
With the detected bearer event and the detected bearer event to 
the PCRF. In other Words, if there is PCC rule information 
available for the signaling IP ?oW, no establishment or stor 
age of PCC rule information needs to be performed in the 
present step, but the PCC rule names and the 5-tuple of the IP 
?ow need to be associated and stored. 

Steps S409-S413 illustrate a procedure of reporting a 
bearer event and are described particularly as folloWs. 

Step S409. The PCEF detects an event related to the bearer. 
Steps S410-S41 1. Upon detection of the event related to the 

bearer, the PCEF reports the PCC rule names associated With 
the bearer to the PCRF. 

Steps S412-S413. In accordance With the PCC rule names, 
the PCRF reports to the AF about the corresponding ?oW 
identi?er information along With the bearer event via a bearer 
event report, and the AF returns an RAA response to the 
PCRF upon the receipt of the report. 

Furthermore, the AF determines the type of the IP ?oW 
associated With the reported bearer event in accordance With 
the How identi?er information in the bearer event report. If the 
How identi?er information indicates a signaling IP How, a 
signaling path status report is determined; otherWise a media 
bearer event report is determined. 

In the procedure of reporting an event related to the bearer, 
the PCEF and the PCRF need not distinguish an IP ?oW type, 
thereby unifying the reporting mechanisms and associating 
the signaling IP How and the bearer event. 

With reference to FIG. 5, another embodiment of the inven 
tion is illustrated. The function of the How identi?er informa 
tion to identify uniquely an IP How may be implemented by a 
5-tuple. 

Step S502. The AP may not issue any ?oW identi?er infor 
mation upon subscribing to a bearer event corresponding to 
an IP ?oW. 

Step S512. The PCRF reports a 5-tuple of the signaling IP 
?oW along With the bearer event to the AF in accordance With 
PCC rule names, and the AF returns an RAA response to the 
PCRF. 
The AP determines the type of the IP ?oW associated With 

the reported bearer event in accordance with How identi?er 
information corresponding to the 5 -tuple. If the How identi?er 
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information corresponds to a signaling IP How, a signaling 
path status report is determined; otherwise, a media bearer 
event report is determined. 

The other steps are the same as those in the How illustrated 
in FIG. 4, and descriptions thereof are not stated again. 

According to an embodiment of the invention, after de?n 
ing ?oW identi?er information such as a 5-tuple and values of 
a media component number and a How number for a signaling 
IP ?oW, signaling information may be sent from the service 
layer, so that the subscription and reporting procedure may be 
embodied. 

In an embodiment of the invention, ?oW identi?er infor 
mation such as a 5-tuple is generated consistently for a sig 
naling IP How and a media IP How, so that during a session, 
PCC rules may be established for the signaling IP How and the 
signaling IP How may be bound to a bearer. Thus, a signaling 
path status can be reported Without any limitation of a PDP 
type 

In an embodiment of the invention, service layer signaling 
information may be sent to establish PCC rules correspond 
ing to the signaling in real time, thereby establishing the 
association betWeen a signaling IP How and a bearer. 

In a further embodiment of the invention, to subscribe to a 
bearer event, the PCRF need not be noti?ed about the signal 
ing-related subscription; and upon detection of the bearer 
event, the PCRF need not perceive Whether the related sub 
scription is a signaling-related subscription or a media-re 
lated subscription, but reports the 5-tuple or How identi?er 
information corresponding to the bearer to the AF. The AF 
checks Whether the report relates to reporting of a media 
bearer event or a signaling path status. In other Words, the 
flow type is perceived by the AF instead of the PCRF, so that 
the mechanism for reporting a signaling path status and the 
mechanism for reporting a media bearer event are uni?ed. 
As can be seen from the above, a universal, simple and 

e?icient control method for reporting a bearer event is pro 
vided according to the embodiment of the invention, and the 
mechanism for reporting a signaling path status and the 
mechanism for reporting a media event of a media IP How are 
uni?ed, thereby improving the mechanism for reporting a 
signaling path status and ensuring implementation of a sig 
naling path status report. 
As illustrated in FIG. 6, a control system for implementing 

the control method illustrated in FIG. 4 according to a further 
embodiment of the invention is shoWn, and the control system 
includes an AF 61, a PCRF 62 and a PCEF 63. The embodi 
ment is illustrated by Way of an example in Which ?oW iden 
ti?er information such as a 5-tuple of an IP How is carried, but 
the invention is not limited to this. For example, a 5-tuple or 
both a 5-tuple and How identi?er information may be carried. 
The AF 61 includes: 

a ?rst subscription request sending unit 611 adapted to 
send a request for subscribing to a bearer event of a signaling 
IP ?oW from the Policy Control and Charging Rules Function, 
Where the subscription request carries ?oW identi?er infor 
mation such as a 5-tuple of the signaling IP How; and 

a ?rst bearer event report receiving unit 612 adapted to 
receive a bearer event report of the signaling IP ?oW from the 
Policy Control and Charging Rules Function, Where the 
bearer event report carries ?oW identi?er information (such as 
the 5-tuple) of the signaling IP How. 

The PCRF 62 primarily includes a ?rst subscription 
request receiving unit 621 and a ?rst bearer report processing 
unit 624 and preferably a ?rst rule establishing unit 622 and a 
?rst bearer event receiving unit 623. 

The ?rst subscription request receiving unit 621 is adapted 
to receive the request for subscribing to the bearer event of the 
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12 
signaling IP ?oW from an Application Function. The sub 
scription request includes the 5-tuple of the signaling IP How. 
The ?rst rule establishing unit 622 is adapted to establish 

Policy Control and Charging rules and names of the Policy 
Control and Charging rules corresponding to the signaling IP 
How in accordance with How identi?er information (such as 
the 5-tuple) of the signaling IP How, and send the PCC rules 
and the PCC rule names to the Policy and Charging Enforce 
ment Function. 

The ?rst bearer event receiving unit 623 is adapted to 
receive the detected bearer event and the Policy Control and 
Charging rule names associated With the detected bearer 
event from the Policy and Charging Enforcement Function. 
The ?rst bearer report processing unit 624 is adapted to 

generate and send a bearer event report carrying the How 
control information of the signaling IP How. The How control 
information may be the 5-tuple of the signaling IP ?oW cor 
responding to the Policy Control and Charging rule names 
associated With the bearer event. 

Preferably, the PCRF 62 further includes a determination 
unit (not shoWn) adapted to instruct the ?rst rule establishing 
unit to establish Policy Control and Charging rules and names 
of the Policy Control and Charging rules corresponding to the 
IP ?oW, upon determining that no Policy Control and Charg 
ing rule or Policy Control and Charging rule name is available 
for the signaling IP ?oW carried in the subscription request; or 
upon determining that there exist Policy Control and Charg 
ing rules and Policy Control and Charging rule names avail 
able for the signaling IP ?oW carried in the subscription 
request, send the charging rules and the charging rule names 
to the Policy and Charging Enforcement Function. 

According to an embodiment of the invention, there is 
further provided an Application Function including a ?rst 
subscription request sending unit and a ?rst bearer event 
report receiving unit. The ?rst subscription request sending 
unit is adapted to send a request for subscribing to a bearer 
event of a signaling IP How to a Policy Control and Charging 
Rules Function, and the subscription request carries a 5-tuple 
and/or ?oW identi?er information of the signaling IP How; 
and the ?rst bearer event report receiving unit is adapted to 
receive a bearer event report of the signaling IP ?oW from the 
Policy Control and Charging Rules Function, and the bearer 
event report carries the 5 -tuple and/ or the How identi?er infor 
mation of the signaling IP How. 
The implementation of the Application Function is the 

same as that in the above method and system and descriptions 
thereof are not given herein again. 

According to another embodiment of the invention, there is 
provided a Policy Control and Charging Rules Function 
including a ?rst subscription request receiving unit and a ?rst 
bearer report processing unit. The ?rst subscription request 
receiving unit is adapted to receive a request for subscribing 
to a bearer event of a signaling IP ?oW from an Application 
Function, and the subscription request carries ?oW identi?er 
information such as a 5-tuple and/or ther ?oW identi?er infor 
mation of the signaling IP How; and the ?rst bearer report 
processing unit is adapted to generate and return a bearer 
event report carrying such information as Policy Control and 
Charging rule names associated With the bearer event corre 
sponding to the 5-tuple and/ or the other How identi?er infor 
mation of the signaling IP ?oW. 

Preferably, the Policy Control and Charging Rules Func 
tion may further include: 

a ?rst rule establishing unit adapted to establish the Policy 
Control and Charging rules and the Policy Control and Charg 
ing rule names corresponding to the signaling IP How in 
accordance with How identi?er information such as a 5-tuple 
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and/or other How identi?er information of the signaling IP 
How, and send the Policy Control and Charging rules and the 
Policy Control and Charging rule names to a Policy and 
Charging Enforcement Function; and 

a ?rst bearer event receiving unit adapted to receive the 
detected bearer event and the Policy Control and Charging 
rule names associated With the detect bearer event from the 
Policy and Charging Enforcement Function. 

Preferably, the Policy Control and Charging Rules Func 
tion may further include: 

a determination unit adapted to instruct the ?rst rule estab 
lishing unit to establish Policy Control and Charging rules 
and Policy Control and Charging rule names corresponding to 
the IP ?oW, upon determining that no Policy Control and 
Charging rule or Policy Control and Charging rule name is 
available for the signaling IP ?oW carried in the subscription 
request; or upon determining that there exist Policy Control 
and Charging rules and Policy Control and Charging rule 
names available for the signaling IP ?oW carried in the sub 
scription request, send the charging rules and the charging 
rule names to the Policy and Charging Enforcement Function. 

The implementation of the Application Function is the 
same as that in the above method and system and descriptions 
thereof are not given herein again. 

With reference to FIG. 7, a control system for implement 
ing the control method illustrated in FIG. 5 is provided 
according to yet another embodiment of the invention, and the 
control system includes anAF 71, a PCRF 72 and a PCEF 73, 
and the AF 71 primarily includes: 

a second subscription request sending unit 711 adapted to 
send a request for subscribing to a bearer event of a signaling 
IP How to the Policy Control and Charging Rules Function, 
Where the subscription request carries ?oW identi?er infor 
mation such as a 5-tuple of the signaling IP How and How 
identi?er information of the signaling IP How (this embodi 
ment is illustratively described With, but not limited to the 
5-tuple of the signaling IP How and the How identi?er infor 
mation of the signaling IP How); and 

a second bearer event report receiving unit 712 adapted to 
receive a bearer event report of the signaling IP ?oW from the 
Policy Control and Charging Rules Function, Where the 
bearer event report carries the How identi?er information of 
the signaling IP How. 

The PCRF 72 primarily includes: 
a second subscription request receiving unit 721 adapted to 

receive the request for subscribing to the bearer event of the 
signaling IP ?oW from the Application Function, Where the 
subscription request carries the How identi?er information 
(such as 5-tuple) of the signaling IP How and the How iden 
ti?er information of the signaling IP How; 

a second rule establishing unit 722 adapted to establish 
Policy Control and Charging rules and Policy Control and 
Charging rule names corresponding to the signaling IP How in 
accordance With the How identi?er information (such as 
5-tuple) of the signaling IP How, and send the Policy Control 
and Charging rules and Policy Control and Charging rule 
names to the Policy and Charging Enforcement Function 
(optionally); 

a second bearer event receiving unit 723 adapted to receive 
the detected bearer event and the Policy Control and Charging 
rule names associated With the detected bearer event from the 
Policy and Charging Enforcement Function (optionally); and 

a second bearer report processing unit 724 adapted to gen 
erate and send the bearer event report carrying the How iden 
ti?er information of the signaling IP ?oW, Where the identi?er 
information may be the How identi?er information of the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
signaling IP ?oW corresponding to the Policy Control and 
Charging rule names associated With the bearer event. 
A method for reporting a signaling IP ?oW path status is 

provided according to yet another embodiment of the inven 
tion. In the method, for a request of activating the ?rst default 
PDP context from an IP Connectivity Access Network (IP 
CAN) session, PCC rules are activated or installed in advance 
for the default PDP context; if the IP-CAN session requests 
again establishing a dedicated PDP context for a signaling IP 
How, the previous PCC rules for the default PDP context are 
deactivated or deleted and PCC rules are activated or installed 
for the PDP context of the signaling IP How, and thus an IP 
signaling path status report is triggered in accordance With 
rule names of the PCC rules neWly activated or installed for 
the PDP context of the signaling IP ?oW; otherWise if the 
default PDP context is used to bear the signaling IP How, an IP 
signaling path status report may be triggered in accordance 
With rule names of the PCC rules activated or installed in 
advance for the default PDP context. 
The PCC rules activated or installed in advance for the 

default PDP context and the PCC rules neWly activated or 
installed for the PDP context of the signaling IP How may be 
generated in the folloWing methods. 

1. A Prede?nition Method 
Prede?ned PCC rules are arranged in the PCEF for the 

signaling IP ?oW. Upon each receipt of a request for activating 
the default PDP context or a request for activating the PDP 
context of the signaling IP How, the PCRF activates the pre 
de?ned PCC rules for the PDP context. In this method, the 
prede?ned PCC rules and names thereof are ?xed, and the 
address of an AF for processing IP signaling, Which is 
included in the prede?ned PCC rules is also ?xed. If the 
address of the AF for processing IP signaling is modi?ed, 
prede?ned PCC rules are regenerated and updated in syn 
chroniZation to the PCEF and the PCRF. 

2. A Dynamic Generation Method 
The PCRF is precon?gured With the address of the AF for 

processing IP signaling. Upon each receipt of a request for 
activating the default PDP context or a request for activating 
the PDP context of the signaling IP How, the PCRF generates 
signaling PCC rules including the precon?gured address of 
the AF for processing IP signaling and sends the signaling 
PCC rules to the PCEF for installing. 
The above tWo methods may be used in combination or 

separately, and detailed descriptions thereof Will be presented 
beloW in an embodiment With reference to the draWings. 

With reference to FIG. 8, a mechanism for reporting a 
signaling IP ?oW path status in the ?rst prede?nition method 
in Which PCC rules are prede?ned is shoWn, Where the PCEF 
is con?gured With the prede?ned PCC rules and the PCRF is 
con?gured With names of the prede?ned PCC rules, and a 
speci?c How of the mechanism includes the folloWing. 

Steps S801-S805 illustrate a procedure of activating a 
default PDP context and activating the prede?ned PCC rules 
for the default PDP context, and are described particularly as 
folloWs. 

Step S801. The PCEF receives a request for activating the 
default PDP context from a UE. 

Step S802. The PCEF sends to the PCRF a CCR message 
including identi?er information of the default PDP context. 

Step S803. V121 a CCA message, the PCRF instructs the 
PCEF to activate the prede?ned PCC rules for the default PDP 
context, Where the CCA message includes the identi?er infor 
mation of the fault PDP context and the prede?ned PCC rule 
names. 

Step S804. The PCEF receives the CCA message and acti 
vates the prede?ned PCC rules for the default PDP context. 








